Personalizing Information Retrieval Using Task Stage and Task Type by Liu, Jingjing
Personalizing Information Retrieval Using Task Stage and Task Type 
Abstract: 
Introduction and Related Work 
Aimed at helping people find documents that meet their particular information needs, personalization 
of information retrieval (IR) takes account of information about users and their contexts beyond the 
queries that they submit. To avoid interrupting users, this additional information is often obtained 
implicitly from user behaviors and/or contextual data, such as dwell time, topic knowledge, and task 
information (Belkin, 2006). Dwell time, i.e., the time that a user spends on reading a retrieved document, 
has attracted much research attention. It was suggested that dwell time only is not a reliable factor for 
predicting document relevance in interactive IR, instead, it differs significantly according to specific tasks 
(Kelly & Belkin, 2004). White & Kelly (2006) found that information about tasks can be helpful in 
personalization, specifically, in setting a threshold for predicting web pages’ relevance from dwell time.  
Task stage has been found to affect user behaviors and search performance (e.g., Kulthau, 1991; Lin, 
2001). Task type was also examined for its effect on user behaviors. One dimension of task type is task 
structure, along which are parallel vs. hierarchical tasks (in the study described in this paper, termed 
“dependent”) (Toms et al., 2007). It is a pending issue whether or not contextual factors including task 
stage, task type, and topic knowledge can be helpful for implicitly predicting document usefulness, 
which is a key to personalization.  
To this end, a longitudinal study was designed which aimed at answering the following research 
question (RQ): 
RQ: Does the stage of the user’s task help predict document usefulness from time spent on documents 
in the parallel and dependent tasks, respectively? 
Methods 
Twenty-four undergraduate journalism students were recruited as participants, each coming three times 
within a two-week period to a usability laboratory to do the experiment and get paid. They were asked 
to work on three sub-tasks associated with a single general task mimicking the journalists’ assignment, 
couched either as parallel or dependent. Participants were asked to write a three-section article on 
hybrid cars, with each section to be finished at the end of each session. Half the participants worked on 
a dependent task, in which the accomplishment of some sub-tasks depends upon that of others. The 
three sub-tasks were: collect information on what manufacturers have hybrid cars, select three models 
that you will mainly focus on in this feature story, and compare the pros and cons of three models of 
hybrid cars. The other half participants worked on a parallel task in which the accomplishment of one 
sub-task does not depend upon that of others. The three sub-tasks were: finding information and write 
the report on Honda Civic hybrid, Nissan Altima hybrid, and Toyota Camry hybrid, respectively. In order 
to minimize the order effect, the study employed a careful design balancing the orders of participants’ 
tasks as well as the orders of the three sub-tasks in the general task description.  
In each session, participants were allowed to work up to 40 minutes to submit their reports. They can 
search freely on the Web to obtain the resources that they need for writing the reports. In order to 
ensure that the participants engage in a serious manner, they were told in the beginning that the top ¼ 
of whom have submitted the most detailed reports will receive a bonus. 
Evaluation on the usefulness of each document was collected explicitly. In each session, after the 
participants submit the reports, they went through an evaluation process in which they assessed each 
document that they had viewed with regard to its usefulness to the overall task. They rated the 
usefulness based on a 7-point scale. Other data were collected by logging software Morae and pre- and 
post-session questionnaires. Morae records user-system interactions, including the time between each 
interaction events. For the purpose of ease to recording, the users were asked to keep only one Internet 
Explorer (IE 7.0) window open. They can use back and forward button to navigate between pages. The 
questionnaires elicit users’ background information and perceptions on a number of aspects, such as 
their familiarity on the task topic.  
Results 
Total dwell time was used in the cases that a document was viewed several times over a session, which 
was the sum of the dwell time that a user spent on the document each time it was opened. In addition 
to total dwell time, there was another type of time examined in this study, which was called decision 
time. It was the time duration from when the document was opened till the point that the user made 
the first action, which usually indicated that the user had some decision on the usefulness of the page. 
For example, copying (and pasting) texts from a document usually meant that it was useful, while 
leaving a page without doing anything on it meant that it perhaps was not useful. For each RQ, both 
types of time, i.e., total dwell time and decision time were examined. 
In general, data were analyzed in General Linear Model (GLM) since it takes care of the interaction 
effects among factors. Both types of time were transformed by logarithm using a base of 10 since their 
original distribution was far away from normal. For each RQ, data were analyzed generally in both tasks 
as well as in each task individually. Although the original usefulness score was collected based on 7-point 
scales from the users, they were collapsed into 3 groups because we think it would be enough from the 
system perspective to differentiate the within-variable differences by 3 groups, and the 7-point would 
be too fine.  
Results indicated that when both tasks were considered, for total dwell time, usefulness was a 
significant factor (p<.001), but stage was not. However, for decision time, neither stage nor usefulness 
was a significant factor, but the interaction effect between stage and usefulness was significant (p<.01) 
contributing to decision time (Figure 1). In stage 1, users spent the shortest time for medium useful 
document and the longest time for very useful documents, but in stage 3, they spent the shortest time 
for very useful documents and the longest time for medium useful documents. This indicated that stage 
played some role contributing to decision time.  
 Figure 1. Document’s mean log (10) of decision time for different usefulness score in different stages in 
both tasks 
These relations were also examined in individual tasks. It was found that in the dependent tasks, 
usefulness was the single significant factors contributing to total dwell time (p<.001), as well as decision 
time (p<.05). Stage did not seem to play any significant role contributing to either type of time. 
Nevertheless, in the parallel task, the patterns were similar to those obtained when both tasks were 
examined. For total dwell time, usefulness showed significant effect (p<.001) but stage did not. For 
decision time, neither usefulness nor stage had significant effect, but their interaction had (p<.05) 
(Figure 2). In stage 1, users spent the shortest time for medium useful document and the longest time 
for very useful documents, but in stage 3, they spent the shortest time for very useful documents and 
the longest time for medium useful documents. Again, it indicated that in the parallel task, stage also 
played some role contributing to decision time. 
 Figure 2. Document’s mean log (10) of decision time for different usefulness score in different stages in 
the parallel task 
Discussion & Conclusions 
Through the examination of the relations among task stage, task type, document usefulness, and two 
types of time, it was found in this study that usefulness was the main factor contributing to total dwell 
time. This was reasonable considering the fact that the users often moved back and forth between 
reading the document and writing the report, and these documents which received longer dwell time 
were more likely to be useful. We also found that task stage plays some roles in contributing to decision 
time, especially in the parallel task and in both tasks in general. These findings are extremely helpful for 
personalizing search for specific users in that decision time can help predict the usefulness of documents 
given the task stage and task type information. In addition, unlike the total dwell time which would not 
be available until a session is over, decision time can be easily obtained since it is the time duration 
between opening the document till the user’s first action, which can be easily captured by the system.  
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